Paraneoplastic hormones: parathyroid hormone-related protein (PTHrP) and erythropoietin (EPO) are related to vascular endothelial growth factor (VEGF) expression in clear cell renal cell carcinoma.
To investigate the correlation between parathyroid hormone-related protein (PTHrP), erythropoietin (EPO), and vascular endothelial growth factor (VEGF) expression in clear cell renal cell carcinoma (ccRCC). Immunohistochemical studies on PTHrP, EPO and VEGF were performed in 249 patients with ccRCC. Serum calcium level and haematocrit were analyzed. The expression of the factors and clinicopathological parameters were studied statistically for possible correlations. The incidence for hypercalcaemia and polycythaemia were 15.3% and 2.0% respectively. Expression of PTHrP, EPO, and VEGF were respectively related to advanced stage (P < 0.0001 respectively). PTHrP was not related to tumour grade. Expressions of EPO and VEGF were correlated to tumour grade significantly. All factors were expressed higher in hypercalcaemic patients. PTHrP, EPO, and VEGF were positively correlated with each other in non-hypercalcaemic patients yet not in hypercalcaemic ones. PTHrP and EPO are related to VEGF expression and to the progression of ccRCC. This finding offers us new insight on the behaviour of ccRCC and offers possible targets in RCC treatment.